Concentration in Early Infancy

;) Jeequeliie B

e Under circumstances of [ow prena-
tal exposure 10 lead and iow nangictary
sxposure tc lsad postnataily, four
bresst-fed infants and 28 formuls-fed
infants were studied tc delsrmine the
relation Datween dietary intaks of lsad
and blood lsad concentration. From 8
through 111 days of age, the mean distary

sake of (and by tha formule-fed infants
was 17 pg/day (3 to & ug/kgiday), and
intake of lead by the bresst-tad infams
was estimated to be onty slightty greater.
The mesn biood lead concentration at
the sge Of 112 cays was 8.1 ug/dl. From
117 through 198 days of age, 17 infants
enntinved in the study: ten received a
mesn dietary Intake of (sad ot 16 ug/day,
snd saven received ¢ mean intshe of
81 ug/day. At 196 days of age, mean
blood lead cencentrations were signin-
cantty ditterent (7.2 and 14.8 ug/dl, ra-

spectively),
(Am J Dis Chita 19837137 :386-8M)

ead ingested with {ood comstitutes
an important souree ¢f environ-
neccal lead exposure. Infants are no
exception in ‘his regard and may, in
fact, Lie 3z high nsk because of their
high leve! of food intaite relative to
bedy weight. A dafly paerrnigsibis in-
take (DPI) of lead of 300 ug/day from
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ail sources was propased in |47 by 20
ad hoe commmittee of the Bureau of
Comunanity Environmaent Managae-
maen:, Pudlic Health Service! This
value was chosen to preciude an in-
crease in the body barden of a child
between 12 and 30 montas of age, and it
was Luved, In part, on the assumplion
that only 10% of ingested lesd, Té,

30 i:g/day, would be absorbed. Howe
ever, results of metabolic balance stud-.
iag reported in 1972 by Alexander gt af’

that corsiderably more —-Theinfants stud

than 10% of dietary lead, perhios as

! mueh as S50% of intake, is absorbed by

infants snd childrcn.

Based on lesd concentrations in
foods in 1972, average lead luiukes by
6-month-cld infants wers estimated t4
be 97t 119 ugidq.“fhu,:h.qwu.iq
of lead absorbed was likely to b
greater than 30 pgidsy It therefore!
sesmed desirable to obtiin quantitz.:
tive determinstions of lead {ntake. In:
addition, we wanted tc determing the .

relationship batween diatary intake of *

lead and blood lead concentration, con-
sidering biood Jaad concantratina 1o ba
a eruds index af body burden.
Environmenta! contamination with
lead and, hence, exposure to nondie-

. tary sources of lead is relatively low in

towa City, and thess 2onditions were
thought to be favorable for a study of
tie relationsiup of dietary intake of
lead to body burden of lead. The fire:
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abjective of yur study was t¢ deter-
mine dietary lead intaka guantiss.
tively. We had alpeady cevsloped
methods for detsrmining the distary
ireaskes of infants iu 3 quantitaive
manner for each day of study,** and 2
simnilar method wogld perc:it recerc-
jng of the dietary intake of ie2d. The
second ohjertive wis 30 measuru blsod
lead concentration and to relate ic 0
digtary intake of lead crdor condizivus
of Jow nondietary exposure.

isd were snrolied in
yther studies being carried oat in our
unit 3o the time. Aceardiog to the
protocois being followed, frem §
throagh 111 days of age. all fermmula-fed
infants coasuwned prodacts supplied to
us in glass-feeding units. Such feed-
ings resulted in low dietary intakes of
lead. From 112 through 193 davs of age.
some of the infants were fad whole cow
milk cbtained in cartons (low dielary
iutaka of lead), and the other infants
were fad milk or formula suppiied in
cans, resulting in considerahly gresier
intakes of lead. These lazer lead in-
1akes wure simflar to those of man:
infants being fed commereiziiy =:3i!

able formaias.

~ These circumstances afforded 2 o7~

portunity to deter:nine the mluence 7
twe levels of dietary intake of less o7
Binod lesd coneentrativa. e delis?
that the results are relevan: &2 #4230
lishment of 2 new DPI for lead.

Oietary ttake—Ryu ¢: 3!
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SUSJECTS AND PLAN OF STLDY

TaepiioRize suBjECiS, Prmanuy IRI3n
ind enfdren &f sudents ang Asgity A e
“niversity f lowa, were atrolled AL sub-
jests ware white, lived in ernasr lawa City,
and were dorn between August 1975 aed
Jancary 1976. One set of twins was io-
cluded. The population of Iows City a2 that
time was slightly less than 50,000, and
sodent entolment {u the universily was
approximately £9,000, Birth weights were
2,450 g or more. Feur breest-fed and 35
forramia-fed infants were ecrolied botween
6 and 9 days of age. The breasi-fed infarts
ware trvated a3 Jecribed alsewhere’: data
concerning these infants are confined to the
first 12 dsys of 1ife. The formuis-fed infants
made up & subsample of tnlants parzicipat-
ing in verious studias of food inzake and
growth from § to 111 days of age. Seventeen
of the formglaed irfants consirued their
pasticipation Tom 120195 daynof axe ina
stady of diet a3d gasurvintastiral blood
loss.!

METHODS

The projects were reviewsd 3ad 3p-
proved by the Univessity of Tows Humaa
Snbjeets Review Coramiztee. The relevznt
protocol was explaicsd in detail o ore nr
both perents, and writies ceusent was ob-
Thommas Metabelic Uanit at our haspial at
regular intervals a3 desaded 1 prevIcus
publicazion

Feedings

A supply of romdy-te-feed formula
(67 krsUidL) was deliversd to the family of
each of the formuis-fed infants until the
. infant reached 111 dsys of age. Deliveries of
formula wers Made weekly. The weight of
ths botties delivered for each day was re-
corded. The empty, partiaily empty, asd
unused botdes were collestad 3t the Ume of
ths sext formula delivery and were
weighed. The daily quemtity of farmmia
consumad wis calexisied by mhtrarring

From the concentration of lesd ard
the quantity of formaia scoswmed, the in-
take of Jead from formmin was detaymned.

No attenpt was made 1o detarmine the
quantity of wilk consumed by the Urexat~
led infamtx.

From 12 thraugh 185 days of age, infants
were fed milk or formuils of three types as
deserided in detall previousty; (1) hemoge-
airad whoie cow milk ebtiined in cartors
from a local dairy, (2 & commereially svaile
sble mik-Vased formuls suppled 1n quart
cana, and (3) homegwnized whole cow milk
-opplied in quart eans and heat tresied in
the same manner a8 the commerwially avuil-

A J Dis Chilid=—Vorl 137, Sagx 1983

shle fommwiz Ag s Seen fecgrided for
hott.es. WL reccroed weigtie nf agmers or
=28 Gisvensed 1o 300 tecevered frem the
farailies.

Beikos: (fosés oinerthan =k eravanula
ad 10 Itanls) W3S Gelivered 0 the amily
Zram a scpply obiained Trom cre manviac.
surer, and asintke case of formila, tlie ,ars
were weighed o datermine tha quaniity
corsumed. Intake of beikest was quane
sratively determined for breasi-fed and
fartosla-fed infants throogh 185 davs ¢ age,

}- We did not determine the quaniiy of
water consumed but ceweruned the con-
sumauun W lead in naier collesied in lead.
free, amber glacs jors trem the kitclivii tap

T of eack home.

~ Alc and Dust

Eavirozmenial media other than dist
believed 0 coniribute %0 lead exposure
1aciude air and house dus. Air was same
pled Fade the hune and {a any cer Jo-
catien in whish the infant stayed more Usa
Mhriwic A vaevum sump was placed in the
roon faest frequently occupied hy the in.
fart. Air wis drawn for a2 least 60 rainnies
strough 2 mized ceulosaesters Clillipore)
Qes (pere aize, 0.8 p) a2 aratef 221/
mia,

Dust wiua sullected by swabdieg sm ap-
presimataly 1-£tf ares of 3 Qat horicmitul
swefoce (floor, drasser, 23ble, or telgvivien
set) wich ashless fiitar pagper All of the
samples were obtained defcre the infants
rescred 112 days of age.

8lood

An sassculial vein was ased 2 0d20-
ing bleod frem the mothers of the inZazis.
Sleed from an extermal jugalar vein was
obtained from infants within twn days of
the ages 8, 28, and 56 days and a2 28-day
inearvals ( = four days) thernafter. Samples
were analysed fof Jead within 48 hours or
were frozer {or subsequest axgivsis (ses
*Lead Detxrrainstion” subsectiony

Ths hemogiobia level was Jutermined a5
deseribed previously.? Fres crythrecyts

(FF.P) eoncentration wis
determizned by the method of Plomelli’

Lead Determination

Duplicate snalyses ware made with each
of & leaat three bottles (or cans) of each
formala, with seversl cartens of milk, sl
with single spesimens of bumas milk or
watar Thesa ansiyzex were performed
witheut ashing. In the case of beikast,
duplicxze analyses wore made of st igast
three ja=s from eae2 lot. Bedkost was mixed
with 0% alecholic magnesium nitrate in

cructbles, dried at W “C, and
asbed at 410 °C for 12 bowss, ad the ash
dissolved in nitrie acid. Filters eemtaining

-
Ciaer pETe . s
T ore. L

dust T=ama.- o,
fagem were resmeves with [o: szs ferm n
ecantaimemy c-2 ware 3LAeS Az és::~-:;c: .
nekesL Sitgie speeimr=3 o7 bzgg wyrs
prepared by ine additicn of Giicie 2vee
acid and coyiphensxypelveinex:eizan:
and anaivzed wieut asaing.

Leaag dererm.inalions were petisrmes o7
flameieas aisn.ic absorpsisn roe A
tomesry witk 3 sraphilg fotace. A ceu.
Larfum arc lamp wae ased for bosigraund
correctien. Aaterand dissolved setes frem
beikost ar fltess ware read Cirecziv zgains:
aqueous sangdards of lead nitmate. Faor
mille, formata. ard blood. the myuod of
standand additions T used, wnereby cash
specimen way read with and whiinose an
{nternal standard. The differes.cus in reag-
ings were avaraged for eash working day,
and this mesn valus was ceed 1a raleuiste
lead concentrations of specimens.

The detection Limit was 2 <L for t=e
actial determination af ead. Sacause o’
ashing and/or dliuias, the amis was G up’
kg for baikast snd 20 uiL for =ik, fcr-

auls, and sload. Tha soneentsuzion uf lua!
?mmm from Jess than 130 42 g’
g

‘The withia-container variazion (technical
errur) i= lead concentraticn (eoefScien: of
vanaton) was .. TS far 12 bettles of femrsla
analyzed indcplicazs, 15.4% lor mre cang of
milk or forrula audlyed (o duplieato or
triplieate, 7.7G for 1§ jors of Deikoaz s
lvied ip trizlissts 2vd 2.8% %r 18 bleod
specimens analvzed i= triplicace.

Acezracy of jead determingiies wag .
sessed for bekost by determining the re-
covery of adas staadard monnts ¢f lewd
on aloe occasions. The mean reeovery s
67.0%, witk a range « $2%0 i L06%, Do-
eanse the methed of standard additions was
used for milkc. farmciz, and blged, other
rasthods of shecking accurazy had 1o ba
usad. As part of 8 blinded matiilabsrasers
quality sssessinent, eight samples ware
supplied. Thess contistad of iwe ‘ermalas,
each with 3¢ added lgad, 1e. ¢ oniginally
taken v Le comatner, 208 with thres
levals of 2dded lcad (28, U0, an2 73 uyg/dl).
The mesn recovery of land was 100.6% (£D,
17.0%). In the case of blsad '] speci=esns
wyre shared with two outsids laboratesins.
With one specimen, values differed appre-
cig™y: 7 ug'dl in o= laboratser. 1S uppdl,
ie  Joratery |, and 11 . gdL i laboratery
2. For each f the otXer te2 speomers. Our
velus exceeded that of lad-2371502%6 2
/el (maan, 1.2 upel) g3 that Claburs-
tory 20y 2to B ugdl (mear. 5.7 uc dl.).

RESULTS

Twentyflve funsiclacfed ang foxr
breast-fed infants wuze riudicd. The

Oistary I™2ice—3yu 9231 887
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rmean concentration oflead in materra’
blood six to nine days afiar partriton
was 9.6 ug/dL (SD, 3.2 4g/dL; range. 4
t0 16 pg/dL), suggesting that prénata)
lead exposure of the infants had been

low,
Diatary intake

The 25 formula-fed Infants received
s number of Jilleren: milk-based and
saoy protein isolate~based formulas be-
tweon birth and 112 days of age.® The
formulas wers all supplied ready to
feed (67 kcal/dL) in glass Louttles, and
concantratioas of lead ranged from 19
to 28 pg/l, with o mesn of 20 ug/L
(Table1). The mean valume of intake of
formu'a fram R through 111 days of age
was 0.783 L/day, so that intake of lsad
from f6TG1a averaged 15 ugidsy. The
mesn total intake (from formala plus
befkast) was 17 ug/day (Table I). Data
concsrning lead intakes by individual
infants are given in Table 2. By refor.
ring to the subject numbars in Tahle 2
of this report and the corresponding
subject aumbers in 2 previous report,’
details about the feeding history of
=ach of these 17 infants oy be ascer
tained.
=~ From 112 threugh 195 days of age, 17
formula-fed infants continued in tbe
study. Ten recefved homnogenized
whole cow milk supplied in cartons
from a local Julry (mean lead concen-
tration, 10 ugrL), feur recaived 2 cor-
mercially svadable formula supphed
in cans (mean lead concentration,
57 n‘{&). snd thres received bext-
treated cow milk supplied in csns
(mean Jesd ecneontration, 99 uy/L) In
view of the small sumber o In’ants
receiving milk or formilla in cans, we
have combined tha data concerning
these seven infants. Beesuca

caldum interfares !i% of
the
aldun was considerably greater in
the milk supplied in eans thes in the
formula supplied in cams (approxi-
mately 1.190 v 600 mg/L). the amount
of lead absorbed from canned milk may
not have been much grester than that
absorbed from canned formula. The
concentration of lead given in Table 1
formulk or forTiula supplied in cans, ie,
70 pg/L, is the weighted mesn caley-
lated by dividing the total amount of
ead consumed by the total volums of

888 Am JDis Chilg==Vol 137. Sant 1983
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Table 1 —Dietary intake of Lead
Maan 3 S0
Age, 811t Doys, Jen vz oo
Glass Somntes® Cartons* Cane*
n=238) {ne=18) na?)
Formuts
Volume consurmed, L/cay o 0.1C0 0843 (150 [-&2H ] 8,451
Lowt cOncontraven, ugl, 22 10 70
L8ad irtake, ug/day 18 128 ] 1.0 52 X
Deigal
Valume consumed, Licay 0.041 0281 .. a.3508
Load eancawraton. wet, 32 .a- 3 cee 30 Cee
Loat intaike, ugiday - 10 ] 4.0 ] 40
Totsl feadt intave 17, “ i 18 0 .« 15.¢
“COntaNer N wihich mik or tonnuia was RDLeC. |
Table 2.—Distary intake of Leas by Formule-Fod Infums 8 1 195 Days of Age*
Age Rangs, Days
No. 813 1427 2841 42.55 S681 M-ATY 112135 140-187 188198
a7 1e 58 17y 184 1€4 160
27 3.0 103 100 124 23 148 125 “2 13
2177 K3 10y 161 117 1Te 239 Tee. vee
108 187 236 248 18 220 at vea oo eee
224 88 100 110 ¢ 142 NS -~a18 e 7.1
223 1149 63 6t 78 178 188 —453.1 [+ F ] (< ¥ ]
2228 138 188 154 181 7Te 208 —38 %03 s8.7
229 150 177 184 188 148 288 162 139 181
23 114 137 181 172 s 180 - <3 823 ag
B3 132 113 67 1S4 59 178 182 178 8.0
QB2 138 4B 1SS 172 8 M2 19.¢ 14.8 18.1
233 1486 198 223 27 2:4 240 vee ves
QL 48 WS 188 127 179 19.8 N vea
a8 133 181 1867 178 178 187 caem vos
238 148 3. 184 155 158 124 e ven
2237 134 10Y 86 44 288 i3 oo ve- ...

T 2241 126 153 €2 176 175 19 143 152 173
@42 123 134 s g 132 1168 , 138 20 19.0
24 s 123 138 108 °6.0 18 @ 188 .20y 0.9
Zn 128 137 152 152 el N -T2 783 &4
28 &7 t * 138 158 <58 190 159 188 188
208 133 183 71 172 178 204 ! 193 181 18.1
2287 1S 148 182 28 6T 184 — /a3 (1] 78
.133 18t us 281 228 228 -3 s 528

2200 134 180 7R _ 188 127 207 | 144 12.0 137
Mesn 128 148 162 172 7 1.8 a5y unz us
0 1 A1 24 49 29 2 =2 o ¥ 284
*Cletary intahe of 100 i Given I FHICTOQIEMS OOr SRy HOUGNOUL. :
milk or formula consumed by these  baikost) was 18 g_gv far infan?s (ed
seven infants. mﬂksmh«mmumdnncfe:v
As may be seen from Table ), during  forinfants fed milk or formula sGpplies

the age interval from 112 througl 195
days, the mezn dietary intake of jead
f-om all sourese (milk or formula phus

in cans. In cal.. lating intaks, we have

ignored the contrfbution of drinking ;

waler because watar was not addad 12

'4,
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e itk ue formula before feeding. the
lead conceniration of waier aus .ess
tharn 1 g-L in all instarces, and in-
‘'~ f3nss in tBis age range generally con-
’ e enly small amounts of dr-.aldn'
} waser as such.
=1 e3d roneentration in tan samples of
ruman milk coliecied from the moth-
ers of the four breast-fed infants
ranged from 15 to 64 pg/L, with 2 mean
of 26 ug/L. As we reported previously,’
these values agree with othervaluesin
the ltgratyre. Intake of beikast by the
breast-fed infants was only slightly
lass than that by the bottle-fed infants.
Thus, assuming that the quantity of
buman milk conswned by the braast.
fed infants w2s gimilar to the Quantity
of for=1ula consumed by the hottle-fed
infants (Table 1), intakes of lead by the
four breast-fed infants probadly aver
aged about 20 pg/day. It is possible,
however, thar because of the lower
calcium cvatent, the lead in humxx
milk is better absorbed.

Alr and Dust

Air and dust were sampled in she 28
homas of the 29 Infants. Lead concen-
tration in air waz greater than
0.2 pg/cu m in only 2 few instances.
Values of 6 and 5 ug/en m were ob-
tained in the bome of subject 2233
(Table 2) on tws orensionk, 19 dayx
apart. Air was sampled for four hours
and in 3 different room each time.

The estimated zir intake st the age
of 1 yearis 4 to 6 cu m perday.” Assum-
ing 100% retention, jead intake by in-
kalation of air containing 0.2 ug/cu m
wouid therefore be 0.8 to L2 ugiday at
the age of 1 year and presumably no
greater at younger sges. Assuriing no
unusual exposure, eg industrial,
King' estimated that inspired air con-
tributes 2.9% to 5.7% of total lead ine
take for children sged 12 to 38 montha.

Quantities of lead recovered in
swabs of dust in the home wers lsss
than 8 ug/sq ft in S0 samples from 24 of
the 28 homes. Five samples odtained
in homes in which three of the infants
received day-care supervision also
yielded less than 8 ug of lead per
squary foot of surface. Swabs obiained
in four of the 28 homes yieided greater
amounts of lead: two samples ware ob-
tained in the home of subject 2178 (Ta-
ble 2) and yiclded 25 ng/3q ft of lead
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from a dresser in the zubiect’s bed-
roorcanc spgrsqficliead Sromaalie
in the lving room. Thasole esmn. e ok
tained frorm the home of subucz anac
(Table 2) ({rnm 2 cd=mecar in the sub.
jeets bedroom) yielded 14 ng of lead
per square foot. In the home of shject
2234 (Table 2), 2 sample obtained from
an antique table. possibly painted a:
one time with lead painz, yielded 2
value of 102 pgisq ft, and a2 sample
obtained frorm the same table subse-
quently yielded a value of 8BS ugisq ‘s
Two other samples were obtained in
this home: the amounts of lead were
1 ugfsq 1t fom a segment of Qoor and
3 pgrsq £t from 2 dressez The only
sample obtained iz the home af supject
2047 (Table 2) was frorz 2 bogkease in
theliving room thac yielded 35 ugriq ft
of lead. A similar survey was reported
by Sayre el uI"; e mean value for lead
in 60 samples of suburban housencid
dust was 27 ug/aq ftu

"\ Biood Lead Concentration

Mean concentrations of 1ead in ven-
ous blood at varicus ages are chown in
relation to the type of feeding in Lhe
Figure. The mean concest stion aof
lead in biy0d of formzla-fed infants at
the ngrs of R, 28, 56, 8¢, and 112 days
(23 to0 25 of the 25 infants were repre-
santad it aach age) were 8.9, 5.8. 5.1,
5.4, and 6.1 ug/dL, respectively. Cor-
responding SDs were 3.2,2.2, 1.7, 2.8,
and 1.7 pg/dL. Mean blood lead con-
centrations of the bresst-fed infants at
these 2ges were not sharply diffarent
from those of the formula-fad infants
(Figure). Among tke formula-fed in-
fants, the differsnce in the blood lead
n between 8 and 56 days
age was statisticaily significant
t tast, P<.05). Some decrease
in concentration would be anticipated
becsuse iead in blood 13 primarnily
bound o proteins in the erythrocytes,
and the physivlogit decreass in the
erythrocyts count is about 29% from 1
02 weeks af age 10 6 t0 9 weeks ofage,
with most of the decrease oceurring
by the age of 28 duys.” The percent
ecrease (43%) in the blood lead con-
cantravdon o the formoula-fed Infants
between 8 and 55 days of age wis
therefare somewhat greater than that
predicted solely on ths basis of de-

- cressc in the erythroeyts ecunt, prob-

ably reflesiing exsreuss iim e
208y Or Iransiocsiian from ervihes.
¢yzes to other tizsucs.

Althe ages ef 140,158, 353165 dave.
mesn blood lead congenirstions of the
sen infanty whose milk was gu3ailed in
cartang (mean lpad v:u 18 pg-day;
were 6.2, 7.0, and 7.2 5741, respec-
tively (Figure), 228 ¢ QDs -uu 27,29,
srd 2.7 pgidL, respectively. Corre-
spooding concentrations of lesd in
blood of infants whko were fed milk
supplied in cans (meaa lead inake,
61 ugfday) wars 9.3, 121, and

\1¢.4 ug/dL, and SDs were 4.0, 4.0, and
4.4 pg/dL, respectively. The !‘udm;—
relsted differencein blood lead concen.
tration was not statisueaily signifean:
at the age of 140 davs (P = 08) but was
significant as the ages o 168 (F<.0L)
and 196 days (P<.01),

The blood lead conzentrazion of sud-
jeet 2233 (Table 2), the subject in
whose home lead concenitoutiva of air
was elevated o2 two occasions—5 and

6 pgieum, waa 12 .:g/dL at the age of 8
d:ysndl.uldl.attho ageaf 28days

the highest value of any infant as this
age). but concentratioas at the ages of
58, §4, and 112 days were 6, 4, and
9 pg/dL, respectively. If the values
nhtxined for lead concentratian of air
in this infant's home were representa.
tive of the entire period from & to 112
days of age, it would seem that the
daily air intake in the homa during the
first 112 days of Hfe was appreciably
lass than the 4 t0 6 cu m estima‘ed for
1-yesr-old {nfants,” and/or that 20 to
36 pg/day of inhaled lead was ingutfi-
dent to maintain the blood lead con-
centration above 4 to0 9 pgg/idL. This
infant was net studied after 112 days of

age.

Ofthe four infants whose homes con-
tained dust with relatively kigh lead
concentrations, an Associziion with an
increased bloed leaad copesntration
was oot detected during the firs: 1v6
days of life.

Hemeogiobin Levei and
FEP Concentration

Hemoglobin levels and FEP concen-
teations in relation to fesding avs given
in Table 3. Nefther sge-reiztad nor
feeding-rciated difforenens in levels of
hemoglobin were demonstrazed. The
rnean coneentration of FEP at thaage
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Rulauonsnup of bicod lgad concanration o age and dietary intaxe of leag. Solid dreies

ingicate irfantg v

formula supplied i 9

-AS3 batlies (B througn 111 deys ulage) or milk

Supdlied in cartons (112 through 19S5 days cf age); casn C¥Ties, Draast-led infants: ang
asterisks, infants recewving milk or formuia suppliec in cans.

of 196 days was greater (: test, P<.03)
for infants who had recefved milk or
formula supplied in cans than for those
who had recsived milk supplied In car-
» althsugh the changein FEP can-
. .tration from 112 to 196 days of age
was not sigmificartly different be-
tween the two groups of infants.

The greatest blood lesd concentra-
1isns at 168 and 196 days of age were
cbseryved in subjects 2224 (Table 2)as
and 24 ug/dL, respectively) and 2228
(Table 2) (19 and 18 ng/dl, respece
tively). These infants also sxhibited
§reatar corcentrations of FEP at 196
dayso:‘ager.hzndidanyofm otherin.
fants (subject 2224, 2.78 #g/g of hemo-
globin; subject 2225, 3.42 w2/ of he-
moglobin). These elevatad values could
7ot be attributed to iron statns, Sgb-

48to72u¢/dL:tnuhrrinumuon.
12% to 21%) that wers only slightly be-
low the mean values for our labormeory,
whereas subject 2228 had values (serum
trn level, 151 and 103 ug/dL: transfer
Jin saturation, 59% and 36%) that were
actually above our mean values.

COMMENT

. "¢ .0ean roneentrution uf lead in
of mothers of infants jn ourstady

it
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was .6 ug/dL- Although this cuacen.
tration is considerably greazer than
those reported for ady'e subjcets liv-
ing in regions remats from industrial
activity, >*® it is less than values com-
monly reported from industrialized
countries. The mean bigod Isad eon
centration of 2,646 women from 16 7]
75 years of age in the Heaith ang
Nutritioa on Survey 1
(NBEANESII) was 12§ ng/dL eam
Thus, prenatal exposure to lead of
thcinﬁnltinmmdymybeconsid-
ered low, 8t least in referencs o the
general popuistion of the Uniteq
States. N exposurs to lead

%28 also low in mast
- —]

:dimwmmuoma{had
. in blood ware rather sable beween 28
vand 112 days of ags, and the highest
!munmmmnzday:dqc)

takes of lead (Table 1, 16 ng/day) in.
cressed only siightly between 112 and

A 4

PR
TJ.e :¢//"

Tasle 3. ~Hemegiotin Leves arg
FEP Cencentration

L Cone

Age, — —
Soys No. Wean $D No. uesn SO

Laves, o/dL ‘
N2 10 927 12 9 35 4,

140 10 128 10 > 124 14
18 9130 19 2 434 g9
196 10 129 10 7 434 g

[iriear-aviad o T

40 9 19306s 7 184 G324
1€ 9 17073 7 171 04
19 10 187 C43 ¢

196 days of age (Figure) The mean
cuncentration of 7.2 ug/dL at 196 days
of age may be contrusted with the
average blood lead coneentration of
15.0 pg/dL reportad for the age intur.

In contrast with the findings with
infants fed diezs providing low intajes
of lead in the interval from U2 through
135 days of age, 2 mean lead intaks of
£l ugsday 9un’ng this intervai wag as.

this report prasents
the fsi demonstration that 34 n.
minbloodludmmtnﬁonan
bo_gacaadbycuamnhaslcwn
Slwday(BboSWdzy).Adsnis-
cant eorrelation between dietary in.
take of Jead during approximately the
Lth weak of life and blood lesd cancen-
trations of 13-week-0ld infants was pe.
ported in the Glaagow Duplicate Diet
Study.® However i appears from
Fig 3 of that repert that the signifi-
cance aof the correlacion depends on

Blood lesd eoz.
18 ug/dL were found in only 22 o 83
infants in the Glasgow stady. A dupli-
cate diet stody favelving 11 infancs in,
AYT, Scotland,” seems to add Little ¢o
the data available from the Clasgaw
swudy.

The elevated ceacentrations of FEP
(2.78 and 8.42 ugrg of Semoglobin) at

Dietary irtake—Ryy ot af
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"6 Civs of age in e two {nfanls
(T2%e 2. sudiests 2284 and 2225) with
greatest sicod lead concenzratiors (22
and 18 g 'dey. respectively} suggests
an adverse effect on hemoglodin syn-
thesis associated with an intake of lcad
of apzroximasely 8 to 9 ug/kgrday for
24 days. .

At the present time, there seems to

be nn major support for the D2I for

lead of 300 ug/day from all scurces pro-
posed in 1971 The report by Alexander
¢: aI* has been followed by 3 mors ex-
tensive report by Zisgier et al® and it
seems probable that tha mean absorp-

ticn of Jead by infants is closer t0 40%

than to 10% of intake. In 1977, Ma-

haffey” recommended that the daily
iztaie of lvad from all sources be as low

1. King BC: Madmun daily imake of laad
without excessive body lead-burdes in children,

Am J Dig Child 19T1;122.987.340.
2 Alezander FW, Deives HT, Clayten 2E:
By children of lead and

L 8 mnac.mmram&nw
Food anpasures te lesd £wrweem Heeith Prvopuwet
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4.
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¢. Fozon 3. Ziegler EX, Filer LJ Jr, ot 2

'mthtadumndmhinhad'nnd
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“ ewem.upeere e

as possisie, 10t Lo exeess llU o7 Iy
for infanty ycunger than § monids of
age and not 1o exceed I3V Lgday for
oldcr infants and childran Founger
thgn2yvearsofage. Thelala p.’eser‘.:!d
in this repor: suggest that rks body
burden of lead of infants increises
when dietary intakes of lead are
61 wg'day (Table 1 3nd Figure). For an
approxinately T-xg infant. thisintake
amounts 0 8 or 9 .g'kg/day ‘rom diet
alone.

The metabolic dalance studies re-
ported by Ziegler et al’ demonsirszad
that {ecal excretion of lead genenally
exceeded intake when dietary intake
of lead was less thar 4 ug/kgiday. The
present observations of infants during
the interval rom & througn il! days

Relerances

breastied infants, Acte Psedictr Scand 1973;

Fap 5 01N
1. ma‘mmra nhod for frae erviire
Yrins: Prese J Lub Clin Ao
m&. Ln
L 8 zu;u—za Edwards BB, Jenasen RL. ¢t 3!
retastian

ifEceminiralz it Wi [
APy CXEI3IUTT L0 i€as. 8 ﬂer --Z
inlZRe 8l 04 g up cay i net ata s

ated with n ingrIssc v olowd edl
sonsentraticn. Ontaeother hamzs 2i6-
12y blooa iead concentrations ds in.
crease wnen dietaryinizkesof ead are
£ 9 zg’kg'day. Theses dara =giysg <o
circumsiances in which nondiesary in-
takes of 'ead seem to have been 12ivn
Thus, untll more daza are avaiianle, it
seems$ reasonable to set the D2: for
lead from all sourcesclcserto 3 thznto
8 ag'kg/day.
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